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INTRODUCTION 


Because of the cost in both human life and revenue, wild fire cannot be tolerated 
in forests close to human settlements or in forests exploited economically. Prescribed 
controlled burning is a tool increasing in use in the management of forest ecosystems 
in Western Australia. A controlled fire is used to reduce the amount of available fuel 
(leaf litter and dry understory) and so decrease the risk of accidental ignition and 
also the heat output of accidental fires. Controlled fires are usually prescribed during 
the winter months when weather conditions are such that a good fuel reduction can 
be expected with no risk of the fire getting out of control. The natural ecological 
fire pattern of the Australian bush is probably of rather infrequent, very hot fires, 
mainly during the summer months ; the change from these infrequent hot summer 
fires to frequent cool winter ones can be expected to have far reaching effects on the 
ecology of forests. 

In Western Australia work is in progress on the effects of prescribed controlled 
burning on primary production (PEET et al., 1968), soil nutrient status (HATCH 1959- 
бо, LONERAGAN and LONERAGAN 1964), and on fire hazard (PEET 1965). 

„The present work describes the effect of a controlled burn in a Pinus pinaster Ait 
plantation on the subsequent litter decomposition rate and on the soil fauna. HUHTA 
et al. (1967) and BomwEwrssza (1969) described changes in the soil fauna after 
burning, changes in numbers and species composition being detected for up to five 
years after a fire but did not make measurements on changes in decomposition rates. 


SAMPLE SITE 
The area chosen for this work is a stand of Pinus pinaster planted in 1951 ona 


deep, grey, coastal calcareous sand at Gnangara, 25 miles north of Perth, Western 
Australia. The climate is Mediterranean, the mean annual rainfall for the area being 


TABLE I 


Meteorological data, fuel moisture content, vate of spread of fire and fuel consumption 


Rate of spread of fire 


Fuel quantity 


Temperature n Windspeed Surface 
а litter | Headfire Bushfire After Loss 
9 d moisture 
% 
oF °C БИ олиш ft/mn | m/mn | ft/mn | m/mn | Tons/Acre | kg/ha | Tons/Acre | kg/ha | Tons/Acre| kg/ha 
Plott. 71,0 217 42 1 29 23.9 0.28 0.22 0.07 3.31 1361 1.98 814 
Plot2....| 63.5 17.5 5^ 1.4 2.2 32.7 0.19 0.07 0.02 451 1854 4.43 1410 


Data supplied by G. B. Peet, W. A. Forests Department. 
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35.9 inches (91.2 cm), mostly falling between May and September. The highest mean 
daily temperature is 74.2 (22.59C) in February and the lowest mean daily temperature 
is 55.49F (r3.89C) in July. 

Two plots, each of one square chain (404.7 m?), were burnt with a cool fire in 
July 1966 ; two similar adjacent plots being left unburnt. The meteorological data 
at the time of burning, fire behaviour, and fuel consumption for the two burnt plots 
are shown in table r. 


METHOD 


The soil microarthropods were extracted from soil cores in a Kempson, LLOYD and GHE- 
LARDI (1963) type extractor. Eight samples of 100 cm* x 20 cm deep were taken from both the 
burnt and unburnt plots on three occasions. The total number of animals extracted from each 
core was ascertained and subsamples of one h of each core were cleared in lactic acid and 
examined in detail. Each individual was identified as far as possible and then classified according 
to its habits, size and gut contents. [n order to make the classification more reliable, live animals 
were kept in the laboratory on agar culture plates (SPRINGETT, 1964) and their behaviour observed 
Individuals extracted from soil samples were classed as 1) mainly fungal feeders, 2) mainly bac- 
terial feeders 3) predators or 4) general detritus feeders. The feeding state of the animal was deter- 
mined in the case of fungal and general detritus feeders where gut contents were easily seen, and 
the animals were classed as having fed or being empty. 

Relative rates of decomposition in burnt and unburnt areas were assessed by burying 10 cm x 
30 cm strips of unbleached calico vertically in the soil. The strips were buried in April, 1969 and 
unearthed in November 1969, after overwintering in the soil. The tensile strength of subsamples 
(3 mm x 30 mm) of the disinterred cloth was measured by suspending weights from one end of 
the subsample, the strength being expressed as the weight in grams (to the nearest 10 g) required 
to make the strip of cloth snap. The difference in tensile strength between new cloth and cloth 
which had been buried is an indication of the amount of decomposition. 


RESULTS 


The population estimates for total microarthropods per square metre, total 
collembola per square metre and total acarina per square metre on burnt and unburnt 
stands of Pinus pinaster are shown in table 2. There is no significant difference 
between the populations on the two sites at this level of analysis. However, when 
ecological categories, rather than broad taxonomic groupings, are used to subdivide 
the population for analysis, differences appear between the populations on the burnt 
and unburnt plots. There is a significantly higher proportion of specialized herbivores 
(animals feeding only on mycelium or only on spores) in the unburnt plot (52 p. 100) 
than in the burnt plot (25 p. 100). In addition 72 p. 100 of the total animals on the 
unburnt plots have visible gut contents compared with only 45 p. 100 of the animals 
in the burnt plots. 

The relative decomposition rates as measured by the cotton strips are shown 
in figure т. Decomposition at the top (Ao; and bottom (A,) of the profile 
is similar in the two plots. In the unburnt plot the litter/soil interface (A. F layer) 
is characterized by more rapid decomposition but in the burnt plot the decomposi- 
tion rate at the F layer is much slower, being no faster than the decomposition rate 
above and below it. 


TABLE 2 


Comparison of the microarthropod fauna on burnt and unburnt areas of Pinus pinaster litter 


30th May, 1969 25th July, 1969 19th September, 1969 Total 
Unburnt Burnt Unburnt Burnt Unburnt Burnt Unburnt Burnt 

Total population 

thousands/m? + S. E. ....... 145 + 31 129 + 22 134 +17 138 + 20 164 + 32 234 + 41 148 + 16 161 4+ 45 
Collembola 

thousands/m* + S. E. 14 4 2 1243 942 13.43 15 + 6 16 47 4243 13 + 2 
Acarina 

thousands/m* + S. E. 122 + 26 92.427 10% + 21 116 + 28 137 + 26 190 4- 33 125 + 13 131 4- 18 
% fungal feeders ....... 60* 18 48* 37 po" M 53 * 28 
% general detritus feeders 16 22 20 14 18 91 18 19 
% unclassified feeders .... 35 ^6 30 43 27 hh 31 Ah 
% mesostigmatid predators 3 2 2 6 3 ^ 3 ^ 
% with full guts bs 70* 36 72% 53 754 47 72% ^5 
Total number of animals еха- 

mined ..... eren Ж» КЎ 2072 1528 1782 1 838 2180 2840 » 034 6 206 


* significantly different P > 0.01. 
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Fic. 1. — The breaking strength and the per cent residual strength of subsamples of unbleached calico after 
being buried in burnt and unburnt areas for 6 months. The vertical scale shows the depth of the tuter layer 
and the positions in the profile at which the subsamples were taken. 


(Same scale in each figure.) 
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DISCUSSION 


The present work describes the differences in the soil fauna of burnt and unburnt 
plots of Pinus pinaster. These differences would not have been detected if the usual 
method of grouping animals into broad taxonomic units had been used. 

Very often the taxonomic detail necessary to distinguish between two faunas 
is not available to the ecologist, particularly when the study area is outside Europe. 
In order to make ecological sense of population data, ecologically significant attri- 
butes must be used for classification. Even where the taxonomy is well known such 
attributes as full or empty guts and one or more than one type of food being visible 
in the gut are of great value and also are easy to distinguish. 

Most available data on the effects of burning relate to the changes in the popu- 
lation densities of the major taxonomic groupings. Нонта её al., 1967 describe the 
effects of burning on the numbers of Nematoda, Enchytraeidae, Lumbricidae, Collem- 
bola, Diptera (larvae), Coleoptera, Aranaeida, Orbitei, other Acarina and Chilopoda, 
changes being detectable at this level of analysis for up to four years after the fire. 
BORNEMISSZzA (1969) states that in an area of native bushland (Kings Park, Perth 
W. A.) most of the soil and litter dwelling invertebrates had regained normal popu- 
lation levels after two or three years though oribatid mites needed four or five years 
to do so. If the present data were analyzed in the same way as that of BORNEMISSZA 
(op cit), it could be stated that the soil fauna under Pinus pinaster was fully recovered 
three years after burning. This is obviously not so, the decomposition rate is much 
reduced on the burnt area and the proportion of specialized, mainly fungal feeders 
is lower. This may indicate a lower rate of fungal decomposition in the burnt area. 
The lower numbers of animals with visible gut contents on the burnt area could be 
an indication of reduced feeding activity or it could reflect a change in the type of 
food eaten as bacterial food is not easily visible in the gut. 

It is possible that the fire has produced a change in the physical or chemical 
properties of the soil and litter which favours bacterial rather than fungal decom- 
position. If this is so and is reproducible in other forest types, it can be seen that 
controlled burning may be capable of making a fundamental change in the energy 
pathways in the forest ecosystem. 


RÉSUMÉ 


LES EFFETS DU FEU SUR LA DECOMPOSITION DE LA LITIERE 
ET LA FAUNE DU SOL DANS UNE PLANTATION DE PINUS PINASTER 


Des feux limités (circonscrits) sont fréquemment utilisés dans les programmes d'aménage- 
ment forestier. Leur effet sur la décomposition de la litière de Pinus pinaster a été estimée au 
moyen de bande de calicot écru de то cm x 30 cm de facon à mesurer les vitesses de décompo- 
sition relative dans des parcelles brülée et non brülée. Les microarthropodes du sol ont été com- 
parés dans ces deux parcelles. On n'a pas pu disposer de données taxonomiques détaillées pour 
la plupart des groupes, de sorte que, pour classer les individus, on s'est servi de propriétés telles 
que le régime alimentaire et la présence de nourriture dans le tube digestif. 
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Les résultats ont montré, qu’en dépit du fait que les densités de peuplement et le rapport 
numérique acariens-collemboles ne différent pas dans les deux parcelles, la vitesse de décompo- 
sition était réduite dans la parcelle brûlée. 

Il y a une proportion significativement supérieure de phytophages spécialisés (animaux 
mangeant seulement du mycélium ou seulement des spores) dans la parcelle non brülée (52 p. тоо) 
à celle de la parcelle brûlée (25 p. тоо). De plus, 72 р. тоо du total des animaux de la parcelles non 
brûlée ont un contenu digestif visible, contre 45 p. тоо des animaux dans la parcelle brûlée. 

Il est suggéré qu'il ne suffit pas d'estimer des peuplements dans leur totalité, ou méme leurs 
groupes majeurs, lorsqu'il s'agit d'évaluer des différences entre traitements. 

Les processus qui se déroulent dans le sol doivent étre estimés et l'activité de la faune éva- 
luée. 
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DISCUSSION 


G. ABRAHAMSEN : I wonder why you did not take samples before the burning was carried 
out. 

J. A. Sprincett ; The burning was carried out in 1966 before I arrived in Australia. 

С. Marcuzzi : Asks whether the soil fauna of Pinus plantation is richer or poorer than the 
fauna of natural vegetation. In Italy it is much poorer than the natural sclerophyllous forest. 

J. A. Sprrycett : The species diversity is much reduced in the Pinus plantations although 
the numbers of microarthropods per square meter are of the same order on both the natural 
sclerophyllous forest and the Pinus plantations. 


